In the context of growing urbanisation, urban poverty, and climate change impacts, the importance of urban food security and urban food systems is increasingly recognised by both local and national governments, as well as international actors. There is also a growing understanding that urban development and food systems cannot be decoupled from rural development given the multiple impacts that urban areas have on their surroundings. In recent years the concept of City Region Food Systems (CRFS) has emerged as a promising approach to support local governments, policy makers, and multi-stakeholder bodies in making informed decisions to improve urban and regional food system sustainability and resilience, while taking into account a more integrated approach to territorial development across urban and rural areas. This paper is based on an ongoing FAO and RUAF programme of assessing and planning City Region Food Systems, currently implemented in eight city regions in Canada, Colombia, Ecuador, Senegal, Sri Lanka, The Netherlands, and Zambia. The paper analyses the content, definition and delimitations of the concept of City Region Food Systems by presenting two case studies from Latin America (Quito and Medellín), and discusses first advances in policy uptake and territorial food planning.
Introduction
At present, more than 50 percent of the world's population is living in urban areas and this is expected to rise to 66 percent by 2050, a growth that will especially occur in the developing world [1] . The transformation of food supply systems that occurred in the last 60 years contributed to a multidimensional rural-urban divide: a social and cognitive division with the loss of control over food by urban dwellers, a geographic division with the lengthening of value chains, a political divide with fragmented government interventions, and a concentration of food system control and power in a reduced number of players at the cost of agricultural producers and consumers [2, 3] . These transformation processes are increasingly intertwined with wider problems, such as food and nutrition insecurity in cities, urban and rural poverty, climate change impacts, and unsustainable natural resource management [4, 5] . Public concern over: these multiple problems and a growing 1.
Food produced in peri-urban areas and rural hinterlands contributes to supplies for both urban areas and their rural surroundings, while urban areas supply the markets upon which agricultural livelihoods depend; 2.
Rural watersheds supply drinking water to urban areas and provide irrigation for urban, peri-urban, and rural agriculture. Sustainable forms of urban water management can provide financial incentives for the preservation of such (agricultural) watersheds; 3.
Food losses and waste can be prevented, reduced, and managed, including through the recovery and redistribution of safe and nutritious food for human consumption along the food supply chain from production to consumption, spanning both rural and urban territories; 4.
Organic and agricultural waste resources produced in urban and rural areas can be used to generate energy and fertilisers, which are used in urban and rural areas, respectively; and 5.
Preservation and sustainable management of agricultural lands in rural and peri-urban areas can help to enhance water retention, reduce flooding, or mitigate increasing temperatures, thus reducing the climate change vulnerability of both urban and rural areas [12, 13] .
These same studies stress the need to integrate food into the urban agenda, enabling the involvement of all key local stakeholders, with particular attention to smallholder farmers and urban dwellers, and ensuring coordination and collaboration across horizontal (different government departments and sectors) as well as vertical governance (across local, provincial, and national authorities) levels.
However, there is a need to further operationalise the concept of CRFS to be actually included in policy and planning agendas in given city regions. This has the objectives of:
• CRFS characterisation: to understand boundaries, elements, and relations in CRFS and define possible indicators; • Policy operationalisation: focused data to define policy actions and strategies; • Policy monitoring: focused data to measure policy impacts and changes over time in relation to baseline data; • Policy communication: transparent and understandable data to communicate policy aims and impacts to wider audiences and influence policy uptake.
Since early 2015, FAO and RUAF have been developing an approach to implement CRFS assessments in a number of pilot cities across the globe. This paper describes the assessment methodology, and explores how the CRFS concept can facilitate the integration of food-related issues into urban planning with a focus on two case studies of Latin American cities.
The City Region Food System Concept: Developing Territorial Approaches to Urban Food Systems
The CRFS concept came up in response to a number of complementary developments in policy and scientific debates. The concept emerged over 2012-2013 in discussions amongst UN Agencies, associations of local authorities, NGOs, and the research community, and was defined in a 2013 multi-stakeholder consultation as "the complex network of actors, processes and relationships to do with food production, processing, marketing, and consumption that exist in a given geographical region that includes a more or less concentrated urban centre and its surrounding peri-urban and rural hinterland; a regional landscape across which flows of people, goods and ecosystem services are managed" [6] . Although contexts differ across cities and regions, in all situations, such urban-rural partnerships and inter-municipal cooperation extend beyond traditional administrative boundaries. It is for this reason that the concept of a city region has been coined, to be able to review the relationship between cities and their surrounding areas in a more sustainable way and to be able to promote stronger inter-linkages from urban to rural areas as, amongst others, hubs for food production and as providers of natural resources and ecosystem services [13] .
The food provisioning system of any city across the globe, whether small or large, is always a hybrid food system, i.e., combining different modes of food provisioning and consumption (institutional, retail, street foods, etc.). Some cities are mainly, though not exclusively, fed by urban, peri-urban, and nearby rural farms and food processors, while other cities rely largely, though not entirely, on food produced and processed in other countries or continents [14, 15] . In all cases, however, food systems link rural and urban communities in a region within a country, across regions, and sometimes between continents. Cities and urban food supply systems play an important role in shaping their surrounding and more distant rural areas where land use, food production, environmental management, transport and distribution, marketing, consumption, and waste generation is concerned.
In theoretical terms, the CRFS concept builds on and brings together a number of different traditions and epistemologies. First of all, it is to be considered as an attempt to develop a territorial approach to urban food systems and its associated rural-urban linkages. While territorial approaches have been strongly developed and widely accepted in rural development studies [16] [17] [18] , this has hardly been the case for urban-oriented food studies. At the same time, territorial linkages, not only in terms of food-market relations between urban and rural areas, but also nutrient, water, and energy metabolism within cities and the territorial embeddedness of food systems, are increasingly gaining attention.
Secondly, the CRFS concept builds on debates around the earlier concept of 'foodshed' [19] . Starting from ecosystem considerations, the foodshed approach proposes that the land and what it can grow defines the perimeters of a food region. It puts food at the centre of identifying what is possible and moves us away from the market considerations as the dominant parameter for defining food sourcing and supply chains. Following pioneering work by Hedden and Getz [20, 21] , Kloppenberg describes a foodshed as "streams of foodstuffs running into a particular locality, their flow mediated by the features of both natural and social geography" ( [22] , p. 12). These material flows between different places are negotiated by both the physical world as well as by people and their cultures. A foodshed thereby reflects the capacity for production and distribution of food for the residing population of a given geographic location [23] . The foodshed concept thus reconstructs the geography of food systems by compelling social and political decisions on food to be orientated within specific delineated spaces [24] .
Thirdly, the CRFS concept builds on the extensive scientific literature on urban food governance that developed over the last decade [25, 26] . The literature stresses the need to develop new governance modes and structures to address policy challenges in the transition towards sustainability, resilience, and social justice [27, 28] . This concerns, on the one hand, the need to enhance vertical governance relations, i.e., between policy interventions at different territorial scales going from the city and its neighbourhoods to the regional, national, and international policy levels. On the other hand, attention is needed for improvement of horizontal governance relations-not only between different sectoral and thematic policy areas at each scale, but also for the involvement of relevant stakeholder categories in multi-actor governance processes representing all parts of the 'governance triangle' including state, civil society, and private sector [18, [29] [30] [31] .
Fourth, and finally, the CRFS concept builds on the empirical reality of urban and regional food policy initiatives that are emerging around the world and that are increasingly also being theorised in food studies and policy and innovation studies [9, 12, 28, 32] . These initiatives can be considered as social and policy innovation labs in which new policy approaches and measures are being tested and co-developed, and also increasingly forming the basis for exchange of best policy practices within communities of practice of policy makers and food practitioners, as is the case with follow-up initiatives of the Milan Urban Food Policy Pact [9] . Emerging food policy initiatives also provide concrete expression of concepts such as food democracy and food sovereignty which, until recently, had been largely applied to rural contexts [27, 33, 34] .
From this perspective, a CRFS approach provides a critical lens for analysis, and at the same time supports transformation in governance structures and policy development on the ground. Working at the city region level can be a means to unpack the complexity of urban food and associated rural urban linkages to a practical level, with food being the entry point or common denominator that brings down broader issues such as human rights, climate change, and resilience to a digestible form, and providing cities and metropolitan regions with practical strategies to address broader issues [35] .
The term 'City region' refers not only to megacities and the immediate, proximate peri-urban and rural areas surrounding them, but also to small and medium-sized towns that can serve as 'stepping stones' to link more remote small-scale producers and their agricultural value chains to urban centres and markets [36] .
From Theory to Practice: Operationalising the CRFS Concept
3.1. The FAO and RUAF Approach to Assessing and Strengthening CRFS FAO and RUAF are jointly implementing a programme to assess CRFS in different city regions in the world. The programme builds on the demand to better understand and operationalise the concept of CRFS as a basis for informed decision making and further planning, and to prioritise investments and design food policies and strategies which aim at improving the resilience and sustainability of the entire food system. In doing so, the approach addresses the challenges of food security and nutrition, natural resource management, economic development and social inclusion, and the strengthening of rural urban linkages. The programme is being implemented in eight city regions globally: Colombo (Sri Lanka), Dakar (Senegal), Kitwe and Lusaka (Zambia), Medellín (Colombia), Quito (Ecuador), Toronto (Canada), and Utrecht (The Netherlands).
The starting point of the approach is to assess, characterise, and map the food system in a city region. The assessment methodology adopts a definition of food systems that encompassess "all the elements (environment, people, inputs, processes, infrastructures, institutions, etc.) and activities that relate to the production, processing, distribution, preparation and consumption of food, and the outputs of these activities, including socio-economic and environmental outcomes" [37] . Additionally, it analyses different sustainability dimensions of the food system in its specific territorial context.
The city region boundaries that define the CRFS are locality-specific and are established by taking into account different local criteria and perceptions of local policy actors and stakeholders of these. Relevant categories of criteria include: natural conditions (agro-ecological zones, watersheds, valleys, etc.), jurisdictional boundaries, social coherence and regional identities, and flows of produce and resources between the city and its surroundings. On the other hand, often practical considerations related to data availability are an important consideration that condition the possibilities, and the limitations of implementing a CRFS assessment in a given territorial area.
The city region food system approach provides suggestions for conscious and knowledge-based policies to foster a resilient balance of the food supply from global and local sources. Therefore, for different aspects of the food system, different geographical delimitations may be appropriate. While regional food production can be considered at a specific territorial level (the city region), boundaries for regional food provisioning require other territorial dimensions (with surrounding areas, the wider province) to be taken into account. This is to say that definitions of city region are locally context-specific, and diverse.
A comprehensive set of key questions was developed to describe the city region food system in its different elements and dimensions. These include questions to understand: where the food consumed in a given city region comes from and what is the state of natural resources that support the production; which companies prepare/manufacture the food consumed in the city region; who supplies the food to businesses/markets that sell food to the consumers; where do citizens buy their food; what do people in the city region eat, where and how much food and organic waste is generated along the food chain, and how is it managed? The first phase of the assessment also looks into what are the strengths and vulnerabilities of the current CRFS for different dimensions of the food systems and for impacts in the different sustainability areas; to what extent the current food system (and different parts of the food system) are resilient to shocks and projected circumstances in the long-term; which areas of the city region, what parts of the food chain, and which groups of residents and involved stakeholders would be most adversely affected by vulnerabilities in the food system; what are the priority areas that need to be addressed in order to develop a more sustainable and resilient food system for the future, taking into account different sustainability dimensions and food system components; and what role and powers do the city's decision-makers and key stakeholders have in shaping a more sustainable/resilient food system that serves the city and the city region?
We carried out a literature review of existing relevant information at the local level, undertook secondary data collection, and also held multi-level stakeholder consultations to provide a rapid assessment of the food system. As a second step, guiding a more in-depth assessment on identified key issues, we developed an indicator framework to assess and monitor different dimensions and goals of a sustainable and resilient city region food system. Such goals or aims are related to the set characteristics of an "ideal" sustainable and resilient city region food system [35] and include, amongst others:
• To explore and strengthen the city region food production capacity and potential; • To optimise the regional food processing capacity (that meets food safety standards and provides healthy and sustainable food to the population); • To retain more of the "local food dollar" and position the city region agri-food sector to contribute directly to the regional economy;
• To increase environmental sustainability and the resilience of the city region food system; • To develop, implement, and monitor improved and more resilient city region food policies and strategies.
These indicators or outcome statements are also used to set out strategic directions to achieving specific aims and monitor changes resulting from (future) policy and programme implementation. Through a scenario building exercise, local governments may elaborate on the basis of multi-stakeholder participation and dialogue, strategies, and action plans to improve City Region Food Systems.
The multi-stakeholder dialogue process is a crucial step to building a framework for multi-level food governance. The success of such dialogue is measured in terms of policy intents or decisions taken that favour wider adoption of measures to improve sustainable and resilient City Region Food Systems. In this context, the approach recognises the great importance and added value of more qualitative consultation and participative processes balanced with more quantitative information and data collection and the use of assessment tools.
Initial Findings from Case Studies in Medellín and Quito
Although the implementation of the CRFS assessment project is still ongoing in all the pilot city regions, the programme has already contributed to existing local policy processes. This is illustrated by two case studies from Medellín and Quito.
Case Study 1: Reinforcing Territorial Integration in the City Region Food System of Medellín
Medellín is the second largest city in Colombia and the capital of the Department of Antioquia. It is located in the Aburrá Valley, a central region of the Andes Mountains in South America. The city has an estimated population of more than 2.4 million as of 2014. Medellín has faced years of violent civil war with dramatic implications. Rural refugees migrated to the city to escape ongoing violence in the outer regions. The city's informal communities continue to grow along the steep slopes and ridges away from the city centre [38] . This has contributed to bad living conditions associated with high levels of food insecurity and malnutrition in these areas.
Besides the rapid urbanisation process that encompassed the entire Aburrá Valley, the Antioquia Department presents a very diverse and complex territory in terms of social, geographical, agro-climatic, and environmental characteristics. This has often led to fragmented and uncoordinated territorial planning and inefficient food supply flows. As a result, the Aburrá Valley and the Antioquia region are highly dependent on external food provisioning (although 70% of its territory is basically rural, the Aburrá Valley imports from outside 76% of its food consumption needs) and vulnerable to disruptions. Additionally, this implies an increase in transport costs, food losses and wastes, energy inefficiency, and, ultimately, higher prices for consumers.
However, significant efforts are underway to reduce the severity and prevalence of food insecurity throughout the city and the region. Indeed, the Medellín and Antioquia region in the last decade have taken a leading role within Colombia in pioneering with successful solutions to eradicate hunger and chronic malnutrition, and creating conditions of food self-sufficiency in the region. In this context, the city has recently launched an ambitious Plan for Food and Nutrition Security (SAN) for the period 2016-2028, aiming to ensure in the next 12 years a hunger-free and food-sovereign city.
As food availability and supply play a strategic and central role in the plan to meet city food needs, the understanding of the food system in the rural-urban continuum has become a priority, especially to identify strategies of territorial planning to: (i) facilitate the cooperation, coordination, and integration between producers and local markets; and (ii) to build a more equitable and functional relationship between rural and urban populations.
The political will to promote a process of territorial integration between city and rural areas has been constant in the last decades in Medellín. This found a political and institutional recognition The FAO and RUAF programme is supporting the city of Medellín in defining the different areas of intervention and by bringing in a territorial perspective and a broader, more integrated, focus on spatial planning. In order to achieve a more territorial integration of public food policies, the city of Medellín, with the support of FAO and RUAF, is prompting an approach that conceives the city region as unit of intervention, promoting the development of more compact territorial environments and thus contributing to the reinforcement of the social tissue that will serve as the basis for food security. In this context the concept of the City Region Food System of Medellín served as starting point to identify strategies and policies to reinforce the food security in the territory.
As illustrated by Figure 1 , the City Region Food System in the specific context of Medellín is defined as a multi-layer area following five different criteria: (i) food provisioning: the municipalities contributing more than 1% to the food provided to the supply centers; (ii) food production: municipalities contributing more than 1% of the total food production of the Department of Antioquia; (iii) proximity: those territories within the Aburrá Valley that currently have agricultural production; (iv) agricultural expansion: this criterion is related to the importance of the western Occidente subregion, which is conceived as an area of agricultural expansion within the overall development of the Antioquia department that is increasingly serving as a foodshed for the growing urban area of the Aburrá Valley, and includes the municipalities with the highest levels of agricultural activity; and, finally, (v) the political weight of some municipalities in Antioquia that, despite not contributing in a significant way to the production and supply of food products to Medellín, are considered important from an institutional point of view in terms of fostering territorial inclusion and governance. The FAO and RUAF programme is supporting the city of Medellín in defining the different areas of intervention and by bringing in a territorial perspective and a broader, more integrated, focus on spatial planning. In order to achieve a more territorial integration of public food policies, the city of Medellín, with the support of FAO and RUAF, is prompting an approach that conceives the city region as unit of intervention, promoting the development of more compact territorial environments and thus contributing to the reinforcement of the social tissue that will serve as the basis for food security. In this context the concept of the City Region Food System of Medellín served as starting point to identify strategies and policies to reinforce the food security in the territory.
As illustrated by Figure 1 , the City Region Food System in the specific context of Medellín is defined as a multi-layer area following five different criteria: (i) food provisioning: the municipalities contributing more than 1% to the food provided to the supply centers; (ii) food production: municipalities contributing more than 1% of the total food production of the Department of Antioquia; (iii) proximity: those territories within the Aburrá Valley that currently have agricultural production; (iv) agricultural expansion: this criterion is related to the importance of the western Occidente subregion, which is conceived as an area of agricultural expansion within the overall development of the Antioquia department that is increasingly serving as a foodshed for the growing urban area of the Aburrá Valley, and includes the municipalities with the highest levels of agricultural activity; and, finally, (v) the political weight of some municipalities in Antioquia that, despite not contributing in a significant way to the production and supply of food products to Medellín, are considered important from an institutional point of view in terms of fostering territorial inclusion and governance. Applying a CRFS approach has resulted in a more integrated and territorial perspective in defining the Food and Nutrition Security Plan for Medellín within the Antioquia region. This also requires governance mechanisms that address the complexity of regional food systems by strengthening rural urban linkages for more territorial integration and coordinated interventions between different government agencies and societal actors.
From this perspective, the CRFS approach contributes by: (i) creating an observatory and an indicator framework to monitor and evaluate food security and nutrition in the city region; (ii) creating institutional mechanisms for participatory governance and planning of the food supply for the city region starting from the institutional role of the Metropolitan Area of the Aburrá Valley and creating partnerships with neighbouring municipalities; (iii) identifying ways to make the city region's food supply and distribution system more inclusive and efficient by facilitating access of small food producers and low-income consumers to urban markets and re-connecting producers to consumers; (iv) redesigning urban spaces for activities contributing to improved food and nutrition security (urban gardens, popular canteens, food banks, food markets, etc.).
As a first result of these efforts, institutional integration between the Municipality of Medellín, the Metropolitan Area of Aburrá, and the Government of Antioquia was facilitated by the project, resulting in the creation of an inter-institutional taskforce for "Good Living" (Buen Vivir). This taskforce aims to generate political, administrative, and economic synergies, in order to facilitate the implementation of actions that strengthen the City Region Food System. More specifically, projects are following two directions: (i) supporting regional value chains and linking these to local food demand, thereby enhancing agricultural production and promoting sustainable and innovative production in the districts of Medellín; and (ii) improving the access and availability of safe and diverse food products for city region dwellers by strengthening the food supply and distribution system.
Case Study 2: From Urban Agriculture to Territorial Food Policies in Quito
Quito, the capital city of Ecuador, is home to more than 2.2 million people, representing 15.5% of the total national population and 86.9% of the Pichincha province in which it is located [39] . Since Applying a CRFS approach has resulted in a more integrated and territorial perspective in defining the Food and Nutrition Security Plan for Medellín within the Antioquia region. This also requires governance mechanisms that address the complexity of regional food systems by strengthening rural urban linkages for more territorial integration and coordinated interventions between different government agencies and societal actors.
Quito, the capital city of Ecuador, is home to more than 2.2 million people, representing 15.5% of the total national population and 86.9% of the Pichincha province in which it is located [39] . Since 1990, Quito's urban growth has been characterised by low density extension and dispersion into the valleys surrounding the city, resulting in an urbanisation and industrialisation process of its peri-urban areas. In 2010, 72% of Quito's population lived in urban areas, whereas 28% lived in rural areas. This process of urban expansion has brought various challenges to the city such as urban poverty and food insecurity.
An important development in terms of governance structures and governability has been the establishment of the Metropolitan District of Quito (DMQ), which includes 32 urban parishes and 33 rural and sub-urban parishes. The new Ecuadorian Constitution of 2008 transferred to the Metropolitan District of Quito all competences of a regional government in an area comprising 44.6% of the surface of the province of Pichincha.
The Metropolitan District of Quito has an explicit policy objective to improve the livelihood conditions of its inhabitants in different aspects. According to its Strategic Development Plan 2015-2025, this requires addressing problems related to food insecurity, obesity, diet-related diseases, nutrition, and health. It also addresses the importance of environmental and waste management, and calls for the need to create income and employment opportunities through support to local productive value chains, sustainable agriculture, and local economic development in both rural and urban territories of the District [39] .
Addressing such complex and interrelated challenges requires an integrated policy approach. The Metropolitan District of Quito government has been implementing a successful urban agriculture programme since 2002, under the umbrella of the AGRUPAR (Participatory Urban Agriculture) programme. After 14 years, AGRUPAR is now active in 87% of the urban and 82% of the rural parishes of the DMQ; it has established 2500 gardens with a total surface of 27 hectares, and produces 105 different food products. Almost half of the produce generated by the AGRUPAR farmers is commercialised, mainly through 14 biological farmers markets located in different areas of the District [40] .
While the AGRUPAR programme has been successful in improving food sovereignty and better nutrition among the producer and consumer families involved in and reached by the programme, this intervention still remains far from sufficient in terms of its overall objective of reducing food insecurity and improving nutrition and food health in the Quito region. While the Quito municipal government recognises that the challenge of providing food security has become more and more an urban one, it also realizes that this requires strengthening interlinkages to surrounding rural areas as hubs for food production, food markets, and the location of natural resources. This requires a City Region Food System perspective to development that goes beyond the Metropolitan District Area. Therefore, in collaboration with the Agency of Commerce, agroecological markets for produce from rural producers outside the city are being established.
DMQ does not yet have a comprehensive urban or city region food policy, contrary to the case of Medellín. Its current challenge is to develop such a policy, building on its urban agriculture programme, other relevant projects, and private sector and civil society initiatives. A second challenge lies in linking DMQ strategies to initiatives and activities in the surrounding Pichincha Province in order to encompass a real city region and integrated territorial development perspective.
A promising new development in this respect has been the signing of the Milan Urban Food Policy Pact by the city of Quito in January 2016, which is committed to developing an integral city region food policy. As the concept of a city region is still new to Quito and Ecuador, RUAF supported Quito in defining its city region area to include the Metropolitan Districts' urban area (ca. 4000 km 2 ) and its peri-urban and rural surrounding areas, as well as the surrounding provinces that play an important role in the supply, storage, and processing of food that is brought to Quito's markets.
In Figure 3 , the City Region Food System (blue ring) thus includes major food production zones and markets to the North of Quito (provinces of Pichincha and Imbabura), to the South (located in the provinces of Cotopaxi, Tungurahua, Bolívar, Los Ríos, and Chimborazo), to the West (located in the provinces of Imbabura, Esmeraldas y Manabí), and to the East (provinces of Napo and Pastaza). Working at the city region level allows us to better protect and support agricultural areas, to define areas for nature conservation and protection, and to plan for a more compact city and efficient food distribution system. This framework thus looks at ways to increase local food production, to support urban agriculture and rural family farming while increasing climate resilience, to develop short value chains, to increase direct producer-consumer linkages, and to promote more responsible and healthy consumption. food distribution system. This framework thus looks at ways to increase local food production, to support urban agriculture and rural family farming while increasing climate resilience, to develop short value chains, to increase direct producer-consumer linkages, and to promote more responsible and healthy consumption. Working at the level of the city region (extending beyond the Metropolitan District), however, requires coordination among local, provincial, and national governments. It requires bringing together Quito's urban and peri-urban agriculture programme and provincial and national rural agriculture programmes, working across jurisdictional boundaries. With political differences between the local, provincial, and national levels, such coordination is still a challenge.
Discussion and Conclusions

Strategies for Improving the Sustainability and Resilience of CRFS
While a lot of effort has been made by food movements to define what sustainable local food systems might look like, we find that still very little of the literature on territorial urban food systems defines sustainability and resilience very clearly. There is also very little clarity and agreement in current literature as to what degree higher self-sufficiency in a City Region Food System is both desirable and achievable. Important areas of attention to be explored further concern required institutional arrangements as well as the role and behaviour of actors from the private sector. The current work done by FAO and RUAF is one of the few and first attempts to better characterise the different components of a sustainable and resilient City Region Food System [35] .
The food system assessment work in Medellín, Quito, and other city regions of the FAO and RUAF programme helped to identify several areas and sectors of change that may be required when Working at the level of the city region (extending beyond the Metropolitan District), however, requires coordination among local, provincial, and national governments. It requires bringing together Quito's urban and peri-urban agriculture programme and provincial and national rural agriculture programmes, working across jurisdictional boundaries. With political differences between the local, provincial, and national levels, such coordination is still a challenge.
Discussion and Conclusions
Strategies for Improving the Sustainability and Resilience of CRFS
The food system assessment work in Medellín, Quito, and other city regions of the FAO and RUAF programme helped to identify several areas and sectors of change that may be required when establishing a clear future vision for the City Region Food System (see also [13, 35] ):
• Production: enhancing and optimising a more diverse city region food production capacity; • Processing: providing a sufficient and appropriate regional food processing capacity (that meets food safety standards and provides healthy and sustainable food to the population); • Distribution: increasing wholesale and distribution of regionally-produced food, making use of diverse outlets, e.g. markets, food supply hubs, and IT platforms; • Retail: strengthening the presence of food outlets (shops, canteens, markets, street traders) that supply local and fresh healthy food to city residents; improved access to and use of the safe, healthy, nutritious, and culturally-appropriate city region food for vulnerable households/groups in sufficient quantities in the city region; • Public catering and hospitality: public procurement to increase the offer of healthy, safe, and nutritious food; • Waste: increasing engagement in the prevention and reduction of food waste and losses throughout the food chain, and increased recycling for safe human consumption; • Local trade: promoting local consumption of local products to contribute directly to the regional economy; • Local employment: creation of decent jobs and opportunities throughout the entire food chain, ensuring social inclusion, equity, and fairness for all workers; • Circular economy: commitment and support to optimised recycling of nutrients, water, and energy for regional food production and wider environmental concerns.
Mapping and Assessing CRFS
The mapping and assessment of its food system helps a city region to better understand its dependence on and vulnerability to the food system. Many city regions lack data on how much and what type of food is consumed in their city (and by whom) and on where the city's supply of food comes from. Mapping food flows and their vulnerability to price and market distortions or to climatic influences helps to increase understanding of the city's dependence on imports from other provinces or countries. This may lead to greater awareness and attention for enhancing the resilience of their food system, especially in the context of further urban growth.
Assessing the food systems also helps cities to get more insight into different parts of the food system; the level of food security and the impacts of consumption (on nutrition or on the environment); the amount of jobs generated in the food distribution, processing, and retail industry; the amount of food production in the city region; and the amount of food waste and losses generated along the chain.
For example, CRFS assessment data from Lusaka (Zambia) highlighted the importance of the informal sector for low income households purchasing food items, calling for a specific support system for such informal markets. They also highlighted that Lusaka is receiving a relatively large quantity and proportion of its food (mainly vegetables, maize, and livestock) from surrounding rural areas, but also that quantities of local food arriving on the market are highly unstable. This requires, on the one hand, collaboration with bordering municipalities and the region to support development of rural agriculture; on the other, this needs to be harmonised with imports from other provinces/regions and from global commodity markets. Close-by rural production could continue to focus on perishable crops, especially as refrigerated supply chains are less common in Zambia.
In a similar way, CRFS assessment made the city of Bristol (UK) aware of the importance of the food sector in local job creation, promoting the city to develop an action plan on how to enhance and increase localised food wholesale, processing, and retail in the Bristol city region [41] .
Need for Developing Integrated Territorial Governance Mechansisms
The development of a sustainable and resilient City Region Food System requires political will and the creative use of available policy and planning instruments (infrastructure and logistics; public procurement; licences; land use planning, etc.); and the involvement of different government departments and jurisdictions (local and provincial) and new organisational structures at different scales (municipal, territorial, etc.).
As integrated city region food strategies cross different policy domains, one of the key challenges is to organise the administrative and political responsibility for an urban food strategy. To this end, City Region Food System assessment helps city authorities to recognise the links between food and various other sectoral policies, such as transport (a large part of city transport being food-related), health (malnutrition, obesity, school feeding), land use planning of agricultural and multi-functional areas, community development and revitalisation, employment generation (in food production, processing, and retail), waste management (productive use of waste and waste-water, management of food waste), and climate change adaptation and disaster risk-reduction (for example, localised food production reducing vulnerability to climate-induced food supply disruptions). This understanding helps city governments to start seeing food as a driver for other sustainable urbanisation policies.
For example, in Quito, with current risks of earthquakes and volcano eruptions negatively affecting the city region food supply, the city is reconsidering the functioning of the food storage and distribution systems in order to become less vulnerable to natural disasters. In Medellín and Colombo the CRFS assessment is contributing to better identifying ways to reduce food waste and losses from its sources, and to redistributing them to existing food banks and popular restaurants. Working at the city region level helps cities to understand that their urban food security is dependent on rural production areas and how the food system impacts on both urban and rural populations. This promotes more integrated rural-urban planning as it did in Toronto, Canada. Toronto's city region is rich with agricultural lands (some of the best in Canada), a rapidly growing and diverse population, the second largest food hub in North America, and a robust cluster of research, agri-food processing, labour, and markets. Preservation of those areas and improvements in the food system such as shortened supply chains require looking beyond Toronto's boundaries to include so-called Great Golden Horseshoe area that involves Toronto Metropolitan Region and four surrounding municipalities.
Governance arrangements are the key reinforcement of a CRFS approach-putting the right structures in place to drive and facilitate the creation of new kinds of rural-urban linkages. A key challenge is creating more inclusive territorial governance structures in which cities, regions, and other levels of government can work constructively together towards complementary, beneficial outcomes [2, 6, 9, 12] . In Quito, however, it is considered that due to weak technical, human, and resource capacities in rural governments (parishes or townships) this would require additional capacity building, empowerment, and financial resources. In addition, the involvement of subnational (provincial, county) governments is vital to addressing food systems, agriculture, food waste, and land use planning across several jurisdictions (outside municipal boundaries) and to ensuring the aggregation of rural and urban food production needed to offer consumers a diversified and sufficient, safe and nutritious supply of produce. They also play a crucial role in making available (additional) human and financial resources needed for programme implementation, for developing provincial level policies and programmes that accompany city-level strategies, and for supporting the scaling out of experiences to other areas [12] .
On the other hand, new governance structures are not sufficient when these only take into account public bodies and government agencies. A key factor for the success of new territorial governance arrangements lies in the effective engagement of civil society actors in city region food policies. Active civic society engagement is, on the one hand, important to ensure that city region food policies are formulated in a sufficiently inclusive manner, and to ensure also that marginalized voices are represented. On the other hand, sufficient embeddedness and public support is an important factor to ensure the continuity of local food policies, especially in times of government transitions and when individual local leadership changes. More generally, a broad social basis for city region food policies and an adequate engagement of both civil society and private sector stakeholder groups appear to be key success factors for city region food policies. Governance arrangements such as Food Policy Councils and other multistakeholder platforms can play a key role in securing stakeholder engagement and as mechanism for participatory definition and coproduction of city region food policies.
The CRFS methodology applied by FAO and RUAF puts a lot of emphasis on spatially locating food system activities and impacts in relation to natural resource availability and social needs. This provides a basis for further spatial planning of the food system. In turn, such improved planning can help the food system to better respond to other urban and sustainability policies, as highlighted above. It is considered that the CRFS methodology supports the integration of food in strategic planning, as is being illustrated by the cases of Quito and Medellín. Similarly, the Toronto Golden Horseshoe Food and Farming Action Plan 2021 responds to the common challenges and opportunities that this rich agricultural area around Toronto shares. The Plan identifies pathways for a more integrated and coordinated approach to food and farming viability in the area to ensure that the Golden Horseshoe retains, enhances, and expands its role as a leading food and farming cluster. The Alliance coordinates and facilitates farm organisations' participation in food system planning and policy, as well as the input from various food industry associations and civil society organisations. All cities are working on specific tools with regards to food systems and spatial planning in order to 'regulate urban expansion on agricultural land, by preserving and protecting agricultural land from (un-planned) urban expansion and natural resources.' Enhancing producer access to secure tenancies is crucial in this regard. Other cities (like Belo Horizonte, Brasil) also show that local governments can support the development of innovative short food chains through the planning and development of designated areas for local traders that are visible, easily accessible, and supported with adequate facilities. Infrastructure is also needed for local food processing, storage, and food waste management, and needs to be located in proximity to sites of production and consumption, as well as in different parts of the city [13] .
